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ABSTRACT 

The verticil and horizontal loads sustained during rudder kick 
and steady sideslip manevvers have been investigated by means of flight 
tests conducted on an F-60A .airplane by the Flight Research Denartment of 
the Cornell Aeronautical Laboratory, Inc., Buffalo, New York. The length 
of tine the maximum rudder deflection is held has been shorm to have a 
critical influence on the vertical tail load* Tests show that the most 
critical condition is reached if the rudder angle is forced to return to 
zero deflection from its maximum value at the time maximum heading change 
Cor ooro yaw rate) is attained. 

The dissymcetry of the horizontal tail loads due to steady side- 
slip is illustrated by steady sideslip tests conducted for this purpose<> 
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SYMBOLS, DEFINITIONS AND CONVENTIONS 

Axes 
Stability axes are used throughout 

this report.    These mutually perpen- 
dicular axes are fixed to the airplane 
and, therefore, more with it during a 
maneuver.    Their origin 0 lies at the 
center of gravity of the airplane. 

1      OX and OT lie in fcas-plane_of symmetry^ 
and OZ is perpendicular to it.    These 
axes are fixed to the airplane by sub- 
jecting OX to the condition that it be 
parallel to the free stream wind vector 
in initial triraned level flight. 

X Axis,  OT longitudinal axis is 
positive forward. 

T Axis, or transverse axis is positive 
along the right wing. 

Z Axis, or normal axis is positive 
downward. 

^ 

MEASURE!) DATA SYMBOL 

1. • Elevator Angle 
2. Rudder Angle 

3.    Total aileron angle 

li.    Normal acceleration 

5. Right stabilizer 
bending moment 

6. Left stabiliser 
bending moment 

7. Right stabiliser shear 
8. Sideslip angle 

9* Left stabiliser shear 
10. Fin bending moment 

11. Fin shear 

12. Rate of yaw 

13. Rate of roll f> 

£ 
l. 
2. 

4, 
h* 

u. 

RBM 5. 

LBM 6. 

RS 7. 
8. 

LS 
FBM 

9. 
10. 

FS 11. 

A 12. 

13. 

POSITIVE DIRECTION 

Trailing edge of elevator down. 
Trailing edge of rudder to the left 
as you are looking along the positive 
X axis. 
Trailing edge of right aileron down 
(left wing down). 
Acceleration of e.g. of the airplane 
in a downward direction (pilot is 
pushed against belt). 
Moment due to load applied to a 
downward direction. 
Moment due to load applied in a 
downward direction. 
Load applied in a downward direction. 
Displacement along the y axis toward 
the right (nose to the left of relative 
wind). 
Load applied in a downward direction. 
Moment due to load applied to the right 
looking along the positive X axis. 
Load applied to the right looking along 
positive X axis. 
Angular velocity about the Z axis 
(clockwise when looking along • Z axis) 
(Nose to the right) right wing back). 
Angular velocity about the X axis to 
the right (right wing down). 

AFTR-67143 - x - 
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INTRODUCTION 

As a continuation of the dynamic stability and tail load study of 
the F-80A airplane, under Air Force Contract No. W33-038-ac-l8517 (18L80), 
this report presents the results of a series of rudder kick and sideslip 
flight tests in accordance with Change Order Number 13 of the above 
contract. 

The primary objective of the rudder kick portion of the program 
was to determine the rudder deflection time history which would produce the 
most critical vertical tail loads,  as well as to observe the relationship 
between the vertical tail load and the magnitudes of sideslip and rudder 
deflection applied.    The tests were done at an altitude of 20,000' under 
several geometric and aerodynamic  configurations, as noted below. 

The purpose of the steady sideslip tests was to obtain data on the 
dissymmetry of the horizontal tail loads for  future analysis.    These tests 
were run at three different Mach numbers.    A flight program block diagram 
appears below. 

I.    Rudder Kick 

I 
7 

A^> 

I la 

r < 
"" .5 sec 

1/2 D.R. 
period 

'="3, U° 

lib 

Z~  p-    1/2 D.R. 
period 

' 1.5 sec. 
<C      * 

~1HX 
3,UC 

in 

A7" A/£~~   from 

.1 to .5 sec. 
<T t     -3. 

' 3.? and 4*jt. 

BASIC CONDITION 

Alt.  - 20,000' 
M.N.  -  .6 
C.G.   - 30* 
Clean Configuration 

"7   ~l/2 Dutch roll 
period 

A^"-   A£"   - .2 sec. 

<L     " 2.5° *pUr. 

VIII 

Ail. moved to prevent 
rolling. 

<£ 
*MJC 

3. h and 
5* 

VII 

Half full tip tanks. 

C 3.5 and 

VT 

Empty tip tanks 

<£       - 3, h ^nd 
/*ar 54 

IV 

M.N.  -  .h 
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I 

II. Steady Sideslip 

IX 

z BASIC CONDITION 

Altitude • 20,000' 
U. N. - .1 
C. 0. • 30* 
Clean Configuration 

n 

11. N. - .6 M. N. • .7 

The branches represent changes from the basic condition as indicated 
by the quantities in the branch boxes. A total of 26 rudder kick and 3 steady 
sideslip corJitions is presented. 
Theory 

The assumption that the rudder kick maneuver may be critical from a 
vertical tall load standpoint may be illustrated in the following manner. If 
the rudder Input is a step or the beginning of a ramp, the quantitative 
vertical tall response 1st 

Where   A<r •   f (f, f>, A, , <£ ) 

The rudder effectiveness contribution, IJTr (L J      is important for it 

tends to, In the above case, reduce the tail load as indicated by the portion 
of the curve below the origin.    If, however, the rudder is returned to its 
neutral position, In effeot, a "reveres" step or partial ramp it produced as 
indicated below. 

^r 

\ 

d <~s     t 

APTR-6713 - 2 - 
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It nay be seen that depending upon the timing of the return input (the 
combination with the initial input has now produced a full ranp inpur.) the 
rudder effectiveness portion of the vertical tail load function is now added 
to that produced by the initial rudder motion. If rudder deflection magnitudes 
are excessive, the additional increment of tail load caused by the rudder 
effectiveness portion due to the return notion may produce a critical tail 
load. 

F-80A vortical tail load flight test data obtained during previous 
programs was used to predict maximum vertical tail load during both the rudder 
kick ind steady sideslip maneuver, thereby insuring the safety of pilot and 
test vehicle. 

In addition to the basic load quantities recorded, control deflectionr, 
rotational velocities, normal acceleration and bending moments are presented as 
tm.e histories. 

APTR-67U3 - 3 - 
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EQUIPMENT AND METHODS 

Equipment 

The test vehicle used for these measurements was a Lockheed F-80A- 
IALO fighter type aircraft.    This is a low wing, single place, v

Jet propelled 
airplane powered by an Allison J-33-H engine.    Dimensions and leading psu-ii- 
culars are on pages 10   through 12 .    A photograph and three view dr.ming 
are shown on pages 13 and lU. 

Flight test data were recorded by a photo-observer and a fourteen 
channel Consolidated Engineering Corporation recording oscillcgraph. 

The following items were reoorded on the oscillograph: 

1. Aileron Position 
2, Elevator Position 
3* Rudder Position 
k. Normal Acceleration 
5. Fin Shear 
6. Tin Bending Moment 
7. Sideslip Angle 
8. Rolling Velocity 
9. Tawing Veloolty 

10. Right Stabilizer Shear 
U. Right Stabilizer Bending Moment 
12. Left Stabilizer Shear 
13. Left Stabilizer Bending Moment 

Stabiliser shear and bending moment wero measured at Station 10" 
from the stabiliser centerline* Fin shear and bending moment were measured 
at water line 129n from the referenoe centerline. Aileron, elevator, and 
rudder position were measured at the point where the control surfaces attach 
to the control systemj that is, at the elevator and rudder horns and the 
aileron quadrants. 

The following items were recorded on the photo-observer by a 35mm 
movie camerat 

1. Airspeed (Ship's system and Prandtl tube) 
2. Altitude 
3. Outside Air Temperature 
h* Fuel Quantity Remaining 
5» Run Number (Oscillograph) 
6* Frame Number (Camera) 
7. Bank Angle 
8. Stop Watch 

For details of the recording instrumentation design procedures for 
calibration, and an estimate of overall recording accuracy, the reader is 
referred to Referenoe (1).    The development of instrumentation for the purpose 
of measuring total tail loads and recording the data on a single 9Scillograph 
trace is presented in Reference (2).   Details of instrumentation component 
types and models are recorded in Reference (3)* 

AFTR-67143 -1*- 
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Methods 
CONCLUSIONS AND IBOOHBHItf 

The condition imposed whereby the rudder kick duration is 
mately one-half the Dutch roll period was designed to superimpose t* 
return portion of the vertical tail load response on the peak of the 
caused by the initial disturbance, thereby illustrating the maneuver 
teristics which could cause a critical load condition„ Previous fli 
has shown that, in response to a rudder step input, maximum side&lij 

^and, hence, vertical tail load\occurs at approximately zero yaw rats 
in turn approximates maximum heading angle. This latter quantity'co 
visualized by the pilot with reference to some point on the ground, 
therefore used as a criterion for the specified program of kick dura 

Rudder kick maneuvers were performed both to the right ani to 
leftu No particular difference may be noted between the two directions 
and no effort was made to present the same number of left and right for 
each condition,, However, of the total number of rudder kick maneuver;- 
presented, thirteen are to the left and thirteen are to the right,, 

Steady sideslips *vere performed for a number of rudder deflec 
magnitxides, ranging from approximately -8 to +8 degrees, resulting in c 
sideslip, load and bending moments as a function of rudder deflection, 
attempt to maintain zero rolling velocity was made by using sufficient 
aileron in each case to null the rolling moment due to sideslip voicei" 

J i ' \ 

apyr 

loa( •Mti 

C51 -i 1, 
ght 

•   fiiV' 
w!- 

? 

ulJ 
•ire 

1 - « 

Examination of the flight test 'fata obtr^ned as a result of the 
ion at this flight program has indieated &* followingt 

The additional increment of tail load t used by the return of the 
rudder to its approximate neutral posit on is a considerable per- 
centage of the load caused by the initia. rudder displacement. 

Fnether or not this increment ooc re at 1 ">e maximum load due to 
the initial rudder disturbance defends on Mie rudder Hholding time". 

3» If the above does occur, the totsI load c i the vertioal tail may be 
critical, depending on the rudder magnito' j initially adopted* 

h. An extension of this maneuver to a "fishf ..ilM maneuver, or a series 
of alternating positive and negaUve ram\. inputs, indicates an even 
more critical condition due to the repeat ,d alternating loads. 

$t   Sufficient data has been obtainsi during >oth the rudder kick and 
steady sideslip phases of this flight pr jgrao to provide a fund of 
information for future analysis  >f this type of maneuver and to 
obtain a thorough check of the pacuracy of any proposed method 
of calculation of these loads* 

It is recommended that such analyses as .toted above be carried out, 
ling extension to more severe rudder kick maneuvers than performed 
; these flight tests. 

. ">1 ^vr"^ in 
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DIMENSIONS AM;  LunWJiG HRTiCULARiJ 

F-80A aerial No.. Ui-85333 

Prinolpal Uinonaione 

a-    Airplane - General 

Spun 
Lun^th (yvorall) 
Height 

Airfoil Sootion 
Root 
Tip 

Chord at Hoot (at airplane 
Chord at Tip  (Theoretical) 
Incldenoe at Root 
Incidence at Tip 
Dihedral - Trailing edge in Ming Kef, Plane 
Bweopbaok    (Leading edge; 
Hear beam (Straight lino] at 
Atpco* Ratio 
Tnper Ratio    (    X    ) 
klntu. Aerodynamie Ohor 
Kiap  end aileron hit 
Leading edge of wing to "leading edge of MAO 

i) 

NACA 66x 

NAOA 66. 

(Tungont to tip) 

i 
ord (ll\C) 
ngo 4    »t 

Ulmoneiona 

s:i«:-M/2" 

W   4" 

tlZ  (a • v.b) 
213  (a - 0-b) 

109.9«" 
41 ua" 

• i« 

"Uo30' 
3 60' 
t> 20' 
b'i.% ohord 
6 30 
.;','! l 
•JOS" 
'/b,; ohord 
16. «a" 

KACA 06,  * • oiu 1 

Iloritontnl  btaMliter 
Airl'cil option 

Tail length (die tanoe from 0/4 cf 
wing MAO to elevator hinge lint) 

Tail length (diateuoe from 0/4 of 
wing IU0  tc   C/4 of tail UAO) 

6jan 
lnoidenoe to horizontal referenoe line 
Root ohurd      (0M) 
Tip ohord (CT) " 
Aepoot ratio ( ta) 
Tapor ratio    ( X ) 
•levntor V, • mtlo of elevator area to area 

of horizontal  itabiliBer   (ineludli ,•,•-;• vetoi , 
Mean geometric elevator ohurd*    o9 
llevetor area-    la 

o.B, 

16.46 ft. 

14, M ft- 
1'.. 00 ft, 
1"  30! 

4,53  ft. 
1-E-U3  ft. 
6-60 

.366 

Tib 

V-7-J   ft- 

APTR-67U -10 - 



Trim tab dimensions 
Spring tub dimensions 
Elevator hinge center line at 

Vertical Stabiliser 
Airfoil section 
Height 

U. 

chord - 3 7/16" span - lb-75" 
ohord - 4 6/8" span - 10" 

75,. ohord 

NACA 65, - 2 - 

Hoot ohord (C ) 
Tip ohord (CT

K) 

Aspect ratio ( AR ) 
Tapor ratio  ( A ) 
Hudder ohordi 

Rudder areai 
(°R) 
(S
R) 

"A 
Trim Tab dimensions 
Rudder hinge oenter line at 

Fuselage 
Width (max.) 
Height (max-) 
Plan area 
Side area 
Distance from nose to Zb% VAC 

chord -  ,76" 

010 
7.9<i 
6,41 

ft- 
ft- 

2-16£ 
1 >cJ3i 
-4 

»  ft- 

5,36 ft.3 

span 
75?: c 

-  12" 
hord 

66" 
56" 

127„97 
13b,86 
205-45" 

sq-  ft 
sq    ft 

II,    Areas 

ijiu 

Total wing urea 
Wing flap area  (total) 
Total uiloron urea aft cf hinge   line 

(including  tabs) 
Left aileron triiu tab areu 

S'j-   K' 

oJ-'d 

17.0 
u.4 

Empennage 
Total Horizontal   tail arou 
Stabilizer  fixed urea to elevator hingo   (oucn) 
Elevator area aft of hin^o  iii>o   (ouch) 

(including tabs) 
Elevator  trim tabs   (euchj 
Elevator spring  tabs   (oach)   - 
Total vertical  tail  area 
Kin area 
Rudder including fixeu tab 

i 7  -l 

4. 31 
/' 

-GO 
It   5 
i ' -1." 

b .1; 
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HI,    Controls Surface Travel 

Ailerons 
Aileron trim tabs (measured at Inboard 

end of tab) 
Elevators (measured at Junction of inboard 

elevator rib and elevator tab hinee) 
Elevator trim tabs 
Tab servo ratio     1:3 
Elevator spring tabs 
Wing flaps 
Dive recovery flaps 
Rudder (measured at bottom of rudder) 

TV.  Fuel Tanks Capacities 

Fuselage (1) 

Wing - Inboard forward (2) 
Inboard aft   (2) 
Outboard intermediate (2) 
Outboard (2) 
Leading edge (2) 
Tip (droppable) (2) 

Total internal fuel capacity 

U£ 

20° 

20° 

38° 
15° 

10° 

down 

20° 

20° 

16° 
15° 

70°     30' 
30° rt. 30°   It, 

U.S.. Oala, 
 ?C7  

60 
70 
22 

8 
SB 

330 

| 

h?S 

AFTR-67li3 -12 - 
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F-80A MASS CHARACTERISTICS 

The moments of inertia and gros3 weight of the airplane during these 
flight tests were approximately the same as for similar geometric configurations 
of Reference (3). For the tip tank off flights (e.g. at 30% MAC); 

1^ * 7060 slug ft.2 

Iz * 18000 slug ft.2 

Gross Weight * 10^500 lbs. 

For the flights with empty tip tanks (same e.g.)s 

Ij   «    9200 slug ft.2 

Iz   «   21500 slug ft.2 

Gross Weight * 10,,900 lbs,. 

For the flights with half full tip tanks   (same e.g.): 

1^   *   21800 slag ft.2 

Iz   *   3ii500 slug ft.2 

Gross Weight   "»   11,500 lbs. 

AFTR-67U3 - 15 - 



FLIGHT CONDITIONS 

I.    Rudder Kicka 

Condition I 
Alt.    -    20,000 ft. 
M.N.    -    .6 
C.G.     -    30* MAC 
Clean Configuration 
77      *"   1/2 Dutch roll period "- 1 sec. 

AT" - AT: 

£ 
.2 sec, 

1^ ranges from 2 to 5 degrees 

Condition Ila 
Same as Condition I except 7^   < )&   Dutch roll period - .5 sec. 

4i   "3 and I4 degrees 

Condition lib 
Same as Condition I except 7~   ~p-  1/2 Dutch roll period **  1,5 sec. 

d,    "3 and li degrees 

Condition III 
Same aa Condition I except tJ,    • A/£*   is varied from .1 sec. 

to .5 sec.     <i   s"3» 3.5 and h  degrees 

Condition IV 
Same as Condition I except that M.N. • .h 4t,      '   h  degrees 

Condition V 
Same as Condition I exept that M.N.  • .7 <£     e 2,3> and h degrees 

Condition VI f       ~ 
Same as Condition I except empty tip tanks.      vA "*3j 3.5 and 
li.5 degrees. /*f'*: 

Condition VII - 
Same as Condition I except half full tip tanks.       <i^     * 3.5 
and 1 degrees. *' 

Condition VIII 
Same as Condition I^except ailerons are manually moved to prevent 
rolling.       4L.^„    s'3, U and 5 degrees. 

"+W. 

II. Steady Sideslip 

Condition II    -   Altitude - 20,000 ft. 
M.N.    *•    ,U 
CO.    -   30$ 
Clean Configuration 

Condition Z     -   Same as Condition IX oxcept M.N. " .6 

Condition XI    -   Same as Condition IX except M.N. " .7 

APTR-67li3 - 16 - 
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CHANNEL SENSITIVITIES 

Channel Date Sensitivity Effective 
Flights 

Rudder Angle 7/9/51 1.796°/tn. 32-38 

Yaw Rate 7/16/51 
7/16/51 
8/1/51 

2.6l°/sec/in. 
3.99%ec/in. 
l*.06%ec/in. 

32, 33 
31*, 35 
36-38 

Fin Shear 7/13/51 825#/in. 
803#/tn. 
808#/in. 
62C#/in. 
8lG#/ln. 

32, 33 
31* 
35, 36 
37 
38 

Fin Balding 1,'omeni 7/13/51 16,650 in.#/in. 
15,53U in.#/in. 
15,686 in„#/in0 
16s560 in„#/inc 
16,110 inj/in. 

32, 33 
3!; 
35, 36 
37 
38 

Normal Acceleration 5/15/51 1.035 g/in. 32-33 

Roll Rate 7/16/51 
7/26/51 

12„75°/sec/in. 
12.31°/sec/in. 

32-35 
36-38 

Ail iron "Deflection 7/16/51 U.57°/in. 32-38 

Elevator Deflection 6/28/51 2.lj50/in. 32-38 

Sideslip Angle 6/28/51 110 1*2 in H20/in„ 32-38 

Right Stabilizer Shear 7/11/51 
7/2U/51 

303#/in. 
312#/in. 

32-3U 
35-38 

Left Stabilizer Shear 7/11/51 
7/21/51 

338#/in„ 
35Win. 

32-31* 
35-36 

Right Stabiliser Bending Moment 7/H/51 
7/2U/51 

1U,350 in.#/an. 
13,500 uioif/in. 

32-3U 
35-38 

Left Stabilizer Bending Moment 7/11/51 
7/2V51 

13,700 in„#/iu. 
12,800 in.#/in. 

32-3U 
35-38 

AT?TR-67l*3 - 23 - 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

NACH   NUMBER    S9 
RU00ER    in     &M 
KICK   DURATION    T,   '. 3 s£"c. 
TIME    TO   APPLY    AT,   .~*&T 
TIME    TO    RETURN  AT,   - ^3rr 
AILERON   tacx&o 

CONDITION   I 

FLIGHT   3 4 
RUN    <\Z0& 
TIP   TANKS      '^ 
ALTITUDE <••    WZ 
O.A.T. -/..?« V 

V§   3aS.Z *•'*' 

i 
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F 80 A    RUDDER    KICK    FUGMT   TESTS 

MACH   NUMBER . *9 
RUDDER    Sn      S9V 
KICK  DURATION    T,   /33&Z 
TIME    TO   APPLY   AT,   -ItfC. 
TIME    TO    RETURN AT, .£ &*c. 
AILERON   Idcxro 

PLIGHT   3-f 
RUN   <*Z06 
TIP   TANKS 0*r 
ALTITUDE *4 Wr 
O.A.T.  -/S.O *C 
V§   303.2 AUrtS 

-4 

1,000 

R.«L. 
STAB. 
SHEAR 

-1,000 

20,000 

R.SL. 
STAI.        0 
BM 

-I 0,000 
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»-» *•* ' ~N 
0   *-"* R- SH£AR 

L- 5HE*R 
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.,<-' \ \ ".•..'—  *•> ^ 

^« 
»^ —r"i 

*»— 

0 1 1 1 J 1 4 

L- BM 

AFTR-67U3 

t - SIC. 
Figure % 

- 26- 

• 

;' 



F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH    NUMBER    S9 
RUDDER    in     &*'* 
KICK  DURATION    T,   <• S $£& 
TIME    TO    APPLY    AT, ttt 
TIME    TO    RETURN  AT, . Z 3&C 
AILERON   tcceer^ 

CONDITION I 

34 FLIGHT 
RUN    <\2-0& 
TIP   TANKS 0** 
ALTITUDE < • e /^^T 
O.A.T. -/.'itf *C 

AIV       o 

-I 

10 

p 0 

&GS./5&: 
-8 

-10 

2 

K 0 

&S<5. 
-2 
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K 0 

0S6. 

r—— 

/ \ / 
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^ 
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\, 
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v/ 

-2 
0 1 I I ; ! 4 

AFTR-67U3 

t-SEC. 

Figure 6 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER   s& 
RUDDER   in   <&*£ 
KICK  DURATION    T, 'ft sfc 
TIME    TO   APPLY    AT,    2 && 
TIME    TO    RETURN  AT,   J s£* 
AILERON  6cc£&0 

CONDITION I 

FLIGHT   3 4 
RUN   HZ\5 
TIP   TANKS   O** 
ALTITUDE ZQOS&^T 
O.A.T.   ~'S-o°C 
V%Z1£ S /*/& 

A 

1 

\ -U 

-30,000 

AFTR~67li3 
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F 80 A    RUDOER    KICK    FLIGHT   TESTS 

MACH   NUMBER. <T<S> 

RUDDER    in   <*«$'£ 
KICK  DURATION    T, /•* a£Z 
TIME    TO   APPLY   AT,    Z S£Z 
TIME    TO    RETURN AT,,/ a£Z 
AILERON d.oc*&0 

CONDITION  I 

FLUMT  3+ 
RUN-   <T£l5 
TIP   TANKS   0T 
ALTITUDE *4 OSS'^r 
O.A.T.  -/*o *C 

-4 

1,000 

R.SL. 
STAB. 
SHEAR 
Z^5. 

-1,000 

20,000 

R.SL 
STAB.        0 
nu 

-20,000 

R- SHEAR 

L- SHEAR 

J.Jfc 

AFTR-67143 
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Figure 8 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER     r£ 
RUDDER    in     <*<9 Y 
KICK  DURATION    T,     Z s&T. 
TIME    TO   APPLY   AT,    £ 3£*. 
TIME    TO    RETURN  AT,   >   *£C 
AILERON   CO<z*em 

CONDITION   I 

FLIGHT 3 + 
RUN <UI5 
TIP   TANKS C& 
ALTITUDE ^3 *3S/=-r 
0. A.T. -/s.a mC 
V,  298 & V" 

an. 
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-i 

5. 

AFTR-67U3 
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-t 

j       '*-Nw 'Zf** 

0 1 1 6 • I 4 
t-SEC. 

Figure 9 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER    5~<? 
RUDDER   in   J^r 
KICK  DURATION    T, / <* src 
TIME    TO   APPLY    AT,   4S*C. 
TIME    TO    RETURN  AT, .2&££ 
AILERON     :oe£r£-& 

CONDITION I 

FLIGHT   3-r 
RUN    1ZI6 
TIP   TANKS o^ 
ALTITUDE **, °& * 
O.A.T.    •'•J..7ZT 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER .S9 

RUDDER    in    <*•*** 
KICK  DURATION    T, /<*\*tf2T 
TIME    TO   APPLY   AT,  .2 3&, 
TIME   TO    RETURN AT, .2 *** 
AILERON t-octto 

TION I 

FLIGHT   3-4 

RUN   1ZI& 
TIP   TANKS &** 
ALTITUDE ZQ0/S S?T 
O.A.T. -/*7°C 
V§   &OZ.9 AW 

-4 

1,000 

H8L 
STAB. 
SHEAR 
/.as. 

-If000 

20,000 

R.BL. 
STAI.       0 
• M 
/S/-/0S. 

-10,000 

^* ** m *^* ^ 
R- SHEA* 

L-  SHtAR 

,*"- 
IV ^ ^ 
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Figure 11 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER. S9 FLIGHT   3 4 

RUODER   Sn   *•** RUN   °&lA      „ 
KICK   OURATION    T,   /.* 4**. TIP   TANKS ^/^ 
TIME TO APPLY AT, . 4 att 
TIME TO RETURN AT,,jZ^2r 
AILERON toeese 

CONDITION  I 

ALTITUDE &o,OAa*r 
O.A.T.  -/Z?tZ 
V,   3C2.9   ft* 

\ 

G£-<S. /&£•£. 

K 
£>£"&. 

-t 0 1 1 I ; I 4 

AFTR-67U3 

t-tea 
Figure 12 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER      60 
RUDDER    $n       3-^* 
KICK  DURATION    T,    r.Z$ Sec. 
TIME    TO    APPLY    AT,    . 2 S£C 
TIME    TO    RETURN  AT,   .25fc 
AILERON   : & CKE p 

CONDITION I 

FLIGHT 33 
RUN      <?/*0 
TIP   TANKS    O^F 
ALTITUDE      2 0Z00   FT 
O.A.T       -/7.^°C 
V.        30 7 / A7W 

0 
-4 

1 
1 

1 • 

/ 

\ 

X 

AFTR-67U3 
Figure 13 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER   .£ 
RUDDER    in      &0*G. 
KICK  DURATION    T,   i.l* **<-> 
TIME    TO   APPLY   AT,   .2^' 
TIME   TO   RETURN ATa   .2. Sec 
AILERON     LOCKS L 

CONDITION I 

FLIGHT   33 
RUN      :n40 
TIP   TANKS  or* 
ALTITUDE    ZO,ZOO rr 
O.A.T.     - nM°c 

R.iL. 
•TAB. 
tHCAR 
4*S. 

-1,000 

10,000 

R.iL 
•TAI.       0 
•N 

-10,000 

•^^^^ 
L-SnftAR 

^^i »«•" ^^ 

*^ \/»- *—— • 
/y ,«»» 
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0 i 4 \ I 1 4 
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Figure 1U 
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F 80 A     RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER    . * 
RU00ER    in J.O'Z 
KICK  DURATION    T,      A.     See. 
TIME    TO   APPLY   AT, 
TIME    TO    RETURN  AT, 
AILERON     LOCKCX* 

CONDITION   I 

& 5EC, 

FLIGHT   33 
RUN     S'AO 
TIP   TANKS OFF 
ALTITUDE    eo.ioo FT 

O.A.T.    - i"Mi*C 

N 

\ An. 

f -i 

10 

of&./s&r. 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH    NUMBER ,u> 
RUDDER   Sn    -'-' S** 
KICK  DURATION    T,    -.? 
TIME    TO    APPLY   AT, . 
TIME    TO    RETURN  AT, 
AILERON    ec't'tt 

CONDITION   I 

jrJV 

FLIGHT   5* 
RUN     *?«3I 
TIP   TANKS ST 
ALTITUDE £4"*** 
O.A.T  *?<*•* 

\ 

0 
-4 
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\ r s. 1 7 

10 
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F 80 A    RUDDER    KICK   FUGHT   TEST§ 

MACH    NUMBER Xo 
RUDDER   1R    J.f* 
KICK  DURATION    T, /<*   ***• 
TIME    TO   APPLY   AT,  .* ^C. 
TIME    TO    RETURN AT, 
AILERON    tacee'a 

TION I 

2 csfC 

FLIOHT  33 
RUN;     1/51 
TIR   TANKS £>< 
ALTITUDE £0.//O*T 
0.A.T.  -/Z«*X! 
y§  jot.*? /vr/0* 

R.BL. 
•TAB. 
•HIAR 
60S. 

-1,000 

to, 000 

1  

R-SHEA*? 
L-  SHEAR 

R.iL. 
•TAB. 
•M 

0  — 

-10,000 

. 

r-**" • BS^S 
^^ * * 

•• m m .'*" m+ + W 

0 r 1 1 — 1 1 4 

R-BM 
L- BM 

APTR-671i3 

t - BIO. 
Figure 17 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER.40 

RUDDER   *n    £5*« 
KICK  DURATION    T,  \Z    **c. 
TIME    TO   APPLY   AT,  .£ 3*c 
TIME   TO    RETURN AT, . Z **C 
AILERON  LOCK Co 

CONDITION  I 

FLIGHT   3 3 
RUN    V9\ 
TIP   TANKS orr 
ALTITUDE AQWr 
O.A.T. -;?*'C 
V§     J0 6.« f^Pri. 

An 

r - 
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IV 

It 9 

ft 

"\ 
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— 8   • \ 

-in 

J 

AFTR-67U3 
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Figure 18 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER. 5& 
RUDDER   Sn   <f>20< 
KICK  DURATION    T, .3 see 
TIME    TO   APPLY   AT,  .z S&Z 
TIME   TO   RETURN AT, 2je<r. 
AILERON    ZOC/&'/? 

CONDITION U-a 

FLIOHT  J+ 
RUN <?ai3 
TIP   TANKS o*A 
ALTITUDE **>. ****-/- 
O.A.T.  -s*7'C 

4 rP*- 
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10 

yt,      0 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 1 
MACH   NUMBER .&6 

RUDDER   in     *>*** 
KICK  DURATION    T,  . B s£C 
TIME    TO   APPLY   AT,    -2 5^ 
TIME    TO    RETURN ATt. t ssz 
AILERON   Sac**-* 

GONDTION H-a. 

FLIGHT   5+ 

RUN  1213 
TIP   TANKS £>&- 
ALTITUDE *4'4* ' T 
O.A.T. -/J71T 
Vt £9S.7*W 

H8L 
STAB. 
SHEAR 

-1,000 

20,000 

aii ^las —H^ >t--c ?=s: i==a. i*—»«-- R- SHEAR 
L- SHEAR 

H.SL. 
STAB. 
BM 

0   * 

-10,000 
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Figure 20 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER . & 
RUDDER    in    *•<** 
KICK  DURATION    T, . S s^c 
TIME    TO   APPLY    AT, . £ *** 
TIME    TO    RETURN  AT* .£ •&?• 
AILERON    £c<z*T£-<r> 

CONDITION   U-a. 

FLIGHT   J^ 
RUN    <?£/3 
TIP   TANKS O^ 
ALTITUDE ^<? /<t*rr 
O.A.T. -S* 7 tr 

-I 

10 

o 

P o 

-5 

-10 
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"a. 
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Figure 21 

- 1*7 - 

r -r-;i 



F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER   .*? 
RUODER   Sn     BO •* 
KICK  DURATION    T,     - 
TIME    TO   APPLY   AT, 
TIME    TO    RETURN  AT,    •?•***" 
AILERON tccffC 

CONDITION E"-i 

sec 

FLIGHT   3 3 
RUN       3144 
TIP   TANKS err 
ALTITUDE *o. &° ^r 
O.A.T     ^3'^ 
Vt     2CS.9 W 

i 

\ 

-10 

30,000 

P3M 
F5 

-30,000 

AFTR-67U3 
Figure 22 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH NUMBER .** 
RUDDER Sn 3.o°fl 
KICK  DURATION    T,  .7S arc 
TIME    TO   APPLY   AT, ,Z Uc 
TIME    TO    RETURN AT, , Z tec. 
AILERON        uocteo 

CONDTION IT-a. 

FLIOHT   33 
RUN    114+ 
TIP   TANKS owr 
ALTITUDE ZdSoowT. 
O.A.T. -iS.Z'C 
V.    to I. 9 MPM 

-4 

« 

1,000 

HAL 
STAB. 
SHEAR 

-1,000 

20,000 

R.0JL. 
•TAB.       0 
•M 

-t 0,000 

Z^T~Z*"Z.J"^*~< >»l.'*i'l'nif" R- SHEAR 

L- SHEAR 
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Figure 23 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER   .S9 
RUDDER   in     .   ^ 
KICK  DURATION    T,    ,/T^C 
TIME    TO   APPLY   ATt . 2 *** 

FLIOHT   33 
RUN     <?H4 
TIP   TANKS 0f 
ALTITUOE i'*. &* ** 

TIME    TO    RETURN St* .****-      O.A.T. -/4.3 *C 
AILERON      toetrtt? V«   $03,9 MM 

CONDITION   U-a. 

S3 

I 

<T      -i _____ __^_ __^^ _____ ___________________ ___ 

^>/?£ I fife. 

10 
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Figure 2U 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER, « 
RUODER   $n *3*£ 
KICK  DURATION    T, / 9 **<?. 
TIME    TO   APPLY   AT,   z }** 
TIME    TO    RETURN AT,  <? Stfr 
AILERON    sacc/ra 

CONDITION   E-b 

FLIGHT   3-f 
RUN   <*Z\0 
TIP   TANKS 
ALTITUDE   ZO,o4V/*r 
O.A.T. -/i^-^T 

Is, • 

10 

t» 
A.      0 

-10 
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y 
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50,000 
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Figure 25 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER . .5Z 
RUDDER    in    <3* 
KICK  DURATION    T,/5>**sr 
TIME    TO   APPLY   AT, .Z a€c 
TIME   TO    RETURN AT, .2 3**. 
AILERON   t&<:*r<r& 

FUBHT   3-f 
RUN  <?£'0 
TIP   TANKS cr 
ALTITUDE 20, o&9/?r 
O.A.T. -/&s-mC 
Vt   2 99.3 ^/W 

-4 

1,000 

R.ftL. 
STAB. 
SHEAR 
zas. 

-1,000 

£0,000 

R.SL. 
•TAB.       0 
BM 

-10,000 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER.** 
RUDDER   in   *>3^ 
KICK  DURATION    T, /9 s*c 
TIME    TO   APPLY   AT,   .Z *£<? 
TIME    TO    RETURN AT, . Z *#?- 
AILERON     totx^^ 

CONDITION   U-b 

FLIGHT   3* 
RUN   1210 
TIP   TANKS o*r 
ALTITUDE Z^oSA^r 
O.A.T.  -SASIZ 

V,   Z99.& #V#/ 

0 

AFTR-67li3 

-t t 
t-tta 

Figure 27 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER   ^ 
RUODER   in    -*'* 
KICK  OURATION    T, '.7Sj£C 
TIME    TO   APPLY   AT, -Z^'c 

TIME    TO    RETURN ATt. <****• 
AILERON *.oc<*-£> 

CONDITION U-b 

FLIGHT   33 
RUN      31*3 
TIP   TANKS orr 
ALTITUOE 20,sso^r 
O.A.T. -/«**'<£ 
Vt    30f.B ***/. 

X 
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10 

yt 0 

-10 

30,000 

1,000 

FBM 

F8 
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/ "X 1_ \ 
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'V 
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t - SEC. 

Figure 28 
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F 80 A    RUDDER    KICK    FLIOHT   TESTS 

MACH   NUMBER .-5? 
RUDDER   *.    3Z9*- 
KICK  DURATION    T, x*rw* 
TIME    TO   APPLY   AT,  .2&nz. 
TIME   TO    RETURN AT, .^^^ 
AILERON      /.ocee-o 

CONDITION H-b 

FLIOKT 33 
RUN     3143 
TIP   TANKS  <*> 
ALTITUDE JZO.fSo rr 
O.A.T. -/*+°G 
V.    SO/. *   M0* 

-4 

1,000 

R.ftL. 
STAB. 
SHEAR 

-1,000 

20,000 

A.SL. 
STAB.       0 
BM 

- £0,000 

'• F •      f I 

-     • '    —••-••l-l     1-1    - • ——-•—"1   ••••—IMBM 

I 

• 

••—••••-« •••••••••• -aBBBH-aH ••••••••-*• •HBMBB •••••»••••• 

R- 5HBAR 
L-5HEAR 
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1 

fmJT"  ». 
v.. *  •P — — 

.-" n^ 

0 1 1 \ 
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I 4 

R-BM 
L-BM 

AFTR-67I43 

f - SEC. 

Figure 29 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER  .*9 
RUO0ER   **     3.2'*- 
KICK  DURATION    T,   /& ***- 
TIME    TO   APPLY   AT,   * *& 
TIME    TO    RETURN ATt * *** 
AILERON Loct&o 

CONDITION U-b 

FLIGHT 33 
RUN    3143 
TIP   TANKS o*r 
ALTITUDE Jio,6So^r 
O.A.T. -/^*k 
V#   30/.**"*** 

An, 
» 

i 

o 

-i 

10 

P          o 

-8 

-10 
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K,           o 

-t 
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$ 
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"0 
-1 

A7TR-67U3 
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t-CEC. 

Figure 30 

- 59 - 

i 
I 

• 



F80A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER.<?f 
RUDDER    in    <*V 
KICK  DURATION    T,  '** <*&?. 
TIME    TO   APPLY   AT, . ? 4&£. 
TIME    TO    RETURN AT, . <Ts£T< 
AILERON   tee**'* 

CONDITION UX 

FLIGHT   37 
RUN   963+ 
TIP   TANKS 0** 
ALTITUDE 4? '*<** 
O.A.T. -M3mC 

$ 

\ 

J \ 

10 

A.      0 
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\ ,   J \ / 
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Figure 31 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS f 
MACH   NUMBER .^9 
RUDDER   Sn   4*1 
KICK  DURATION    T,  /.S s£Z. 
TIME    TO   APPLY   AT,  .<**££. 
TIME   TO   RETURN AT,. tf-<*«r. 
AILERON   IOCJ&& 

CONDTION nr 

FUOHT 37 
RUN    96<^- 
TIP TA«KS **r 
ALTITUDE *******r 
O.A.T. -//3'C 
V,  30JBAM* 

nat 
STAB. 
SHEAR 

-1,000 

20,000 

R.SL. 
STAB.        0 
BM 

-20,000 

** ' » -*» " 
. —. ^ 

S 

-*- 

0 1 1 l 1 1 4 

sea/* 
13*1 

APTR-67143 

t - SEC. 
Figure 32 
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F 80 A    RUDDER    KICK    FLIGHT    TESTS 

MACH   NUMBER   .^9 
RUDDER   in    <?*/ 
KICK  DURATION    T,  A 3 *&?. 
TIME    TO   APPLY   AT,  .<?*££ 
TIME    TO    RETURN  AT, > JJ&- 
AILERON      £OC/e&? 

CONDITION nr 

FLIGHT   3/ 
RUN     9(,34- 
TIP   TANKS &T 
ALTITUDE ^«2 /Sr^V^T 
O.A.T.   -M3mC 

An. 

7 

i 

o 

-i 

10 

P o 
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-10 
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-8 
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-t 0 1 1 I < I 4 
t-sea 

Figure 33 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER . ^9 

RUODER   in   3<Z °& 
KICK  DURATION    T, /o&£?:. 
TIME    TO    APPLY    AT,   •-? S^C 
TIME    TO    RETURN  AT, .S sec. 
AILERON   ^<3£V«r*2? 

CONDITION m 

FLIGHT 36 
RUN      9+2+ 
TIP   TANKS &*<* 
ALTITUDE Z4 "7^^ 
O.A.T. -//^V 
V#   SO/ sW/0S 

f i 
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10 

^L 0 
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\ 1 

30,000 

1,000 

FBM 

FS 
/AX 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER  .&9 
RUDDER   **   3.2** 
KICK  DURATION    T, /.03&:. 
TIME    TO   APPLY    AT,   .3 *£?. 
TIME    TO    RETURN  AT, . <T^^r. 
AILERON  taceea 

C0NDT10N nr 

FLIGHT   36 
RUN    9+Z4- 
TIP   TANKS &ef 
ALTITUDE Z.o.tZ?**' 
O.A.T. ~//**C I    ' 

-4 

1,000 

R.au. 
8TAB. 
SHEAR 

-1,000 

20,000 

R.6L 
STAB. 
BM 

-20,000 
0 £34 

L0M 

AFTR-67U3 

t - sec. 
Figure 35 
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F 80 A    RUDDER     KICK   FLIGHT    TESTS 

MACH   NUMBER   -&9 
RUDDER   in     32*X 
KICK  DURATION    T,   /.0 s3£"C 
TIME    TO   APPLY    AT,  . 3 *& 
TIME    TO    RETURN AT, . fS&C 
AILERON  C0C/t?G0 

CONDITION HI 

FLIOHT   3£ 
RUN    9*<2«* 
TIP   TANKS Of 
ALTITUDE Zo,*a.7+r 
O.A.T.   -//f*C 
V#   jo/ /*/& 

M 

An^       o 
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10 

P o 

-10 
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Figure 36 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER  . r* 
RUDDER   **      56°* 
KICK   DURATION    T,  :oo S£Z 
TIME    TO   APPLY   AT, J sec 
TIME    TO    RETURN  AT, . / *£c 
AILERON      L oc**£> 

CONDITION JZT 

FLIGHT  33 
RUN   qi47 
TIP   TANKS err 
ALTITUDE  ZO.SOO 
O.A.T.   ~/<93 *C 
V.    302.6 /&>//. 

0 if 

tans. 

i 

AFTR-67U3 

-30,000 

FBM 
FS 



F 80 A    RUDDER    KICK    FLIGHT    TESTS 

MACH   NUMBER .s* 

RUDDER    in     -**'* 
KICK  DURATION    T,    /.00 sec. 
TIME    TO   APPLY   AT,   ./ sfr 
TIME    TO    RETURN  AT, . / J^c 
AILERON      lGC£-4S-£> 

CONDTION m 

FLIGHT  33 
RUN    <1H7 
TIP   TANKS err 
ALTITUOE   JSc.Sao 
0. A.T. -s&3 mc 
V#     3o z. c  *f/>S 

-4 
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1,000 

R.«L. 
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LOS. 

-1,000 

20,000 
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Figure 38 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH    NUMBER    ** 
RUDDER   in     f* 
KICK  DURATION    T,   /.oo s&r. 
TIME    TO   APPLY   AT,   ./ssr. 
TIME    TO    RETURN AT, ./ ssc 
AILERON       <L oc&o 

CONDITION   nr 

FLIGHT    -53 

RUN   ^147 
TIP   TANKS Of 
ALTITUDE £4S*o 
O.A.T. -/<& 3 °c 
Vg    So*.* M0M 

K) 

An 
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-i 

10 

p 0 

oee.Aee. 
-6 

-10 
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s« 0 
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Figure 39 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER . 3? 
RUDDER   in   *°l 
KICK DURATION    T, /.J->**c. 
TIME    TO   APPLY   AT,   * **C> 
TIME    TO    RETURN AT,. 2 set. 
AILERON   Loexeo 

CONDITION  IC 

FLIGHT   3+ 
RUN   1206 
TIP   TANKS  <"** 
ALTITUDE Z<?0f**-r 
O.A.T. -/4.o °C 

A 

10 
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-i n 
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1,000 
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F 80 A    RUDDER    KICK    FL16HT   TESTS 

MACH   NUMBER . S? 
RUDDER   in    S'Z 
KICK  DURATION    T, /.f 
TIME    TO   APPLY   AT,   JZ s*e. 
TIME    TO    RETURN  AT, ,.* S*e. 
AILERON   zat&eo 

FLIGHT    34 
RUN   <*Z06 
TIP   TANKS +** 
ALTITUDE *o.o***r 
O.A.T. ~/**X: 
V.   A,03.& +?/*/ 

I 

-4 

1,000 

R.8L 
STAB. 
SHEAR 

-1,000 

20,000 

R.SL 
STAB.        0 
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t - SEC. 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER .89 
RUDDER   *R <f°Z 
KICK  DURATION    T,   /.***?. 
TIME    TO   APPLY    AT,   .2 S££. 
TIME    TO    RETURN  ATt .Z **Z 
AILERON   doe/em 

CONDITION W 

FLIGHT   3-? 
RUN   9Z06 
TIP   TANKS *** 
ALTITUDE *0,0O+*T 
O.A.T. -/*<?'C 

:J- 

An. 

f 

i 

o 

-i 

to 

/?*Z.A*£ 
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-5 

-10 
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-e 
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Figure J|2 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER   .32 
RUODER   in     3-S'R 
KICK  DURATION    T,    1.5 5«C 
TIME    TO   APPLY   AT,     . I See 
TIME    TO    RETURN  AT,     I Sec 
AILERON   Lo^KSO 

CONDITION JZ" 

FLIGHT    33 
RUN     ?/33 
TIP   TANKS OFF 
ALTITUDE    ZOjLiO FT. 

O.A.T.       *  I 7.4  t 

v,   aoi f0* 

\ 

-4 

^L. 

IW 
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1,000 
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t - SEC. 
Figure b3 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER     39 
RUDDER   *R        t*8°& 
KICK  DURATION    T,     I.SStc 
TIME    TO   APPLY   AT,   ,t%€c 
TIME    TO    RETURN  AT,   • Z Set 
AILERON   LOCKco 

CONDTIONUT" 

FLIGHT   35 
RUN        9/33 
TIP   TANKS    Off 
ALTITUDE    2.0,2.13 
O.A.T.        -  /1-4'C 

>-A 

1,000 

ftftL. 
STAB. 
SHEAR 

-1,000 

  R-5HEAR 

  L-SHEAK 

EV,VUV 

R.8L. 
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t - SEC. 

Figure hh 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER   -39 

RUDDER   in     3.5#* 
KICK  DURATION    T,     |.S*«c 
TIME    TO   APPLY   AT,     . 2.**' 
TIME    TO    RETURN  AT,    . 2- S«c 
AILERON     L ©c *.€& 

CONDITION IT 

FLIGHT    33 
RUN     9/38 
TIP   TANKS    OFF 
ALTITUDE     2.0,a»0 
O.A.T.       -H.4*C 
v.      a o i ^>w 

M 

^ 

\ 

I 

-f 
0 I I I ] s 4 

AFTR-67U3 

t-SEG 

Figure h5 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER   4,9 
RUDOER   Sn jt.tV 
KICK  DURATION    T, //^«T 
TIME    TO    APPLY   AT,   .2*** 
TIME    TO    RETURN  AT,   X-^^T 
AILERON   £0C4z&0 

CONDITION 'Z 

FLIGHT   3^ 
RUN  H2 0 
TIP   TANKS 0*r 
ALTITUDE *o,07* 
O.A.T. -/ZO *C 

10 
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-10 
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Figure U6 
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F 80 A    RUDDER    KICK    FLIGHT    TESTS 

MACH   NUMBER .69 
RUDDER   in  *-**£ 
KICK  DURATION    T, //****: 
TIME    TO   APPLY   AT,   . 2&*r. 
TIME    TO    RETURN  AT, , Z 5^S 
AILERON   tocxr&o 

CONDITION E" 

FLIGHT    3* 
RUN    'WLO 
TIP   TANKS 0^ 
ALTITUDE -34 67*- 
O.A.T.  -/S.c*C 

-4 

1,000 

R.aL. 
STAB.       0 
SHEAR 

-1,000 

20,000 

R.ftL. 
STAB.        0 
BM 

//Y.- £05. 
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R- SHEAR 

L- SHEAR 
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Figure hi 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH    NUMBER   &9 
RUDDER   in *<6°£ 
KICK   DURATION    T, // Stt. 
TIME    TO    APPLY   AT,   . 2 $** 
TIME    TO    RETURN  AT* . 2 SSC 
AILERON teeete 

CONDITION 3T 

FLIGHT   5-f 
RUN   ^LZO 
TIP   TANKS £>^^= 
ALTITUDE   Z0,07*s*T 
O.A.T.n«,<s> *C 

) 

"a. 

AFTR-67U3 

2 

2 

-t 
0 1 1 I j s 4 

t-sca 

Figure 68 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER .69 
RUDDER   Sn    *oY 
KICK  DURATION    T,  /.c j&r. 
TIME    TO   APPLY   AT, .z. s^r. 
TIME    TO    RETURN  AT, . z ^<r. 
AILERON    £0<z*&& 

CONDITION Y 

FLIGHT    3S 
RUN     9320 
TIP   TANKS *?^ 
ALTITUDE  *o,/70^r 
O.A.T.   -//<?'<? 

¥Mm 
10 

sT ^L       0 

-10 

f \ 

/ \ 

/ 

1 \ 

\u/ 

../ 

30,000 

AFTR-67li3 



F 80 A    RUDDER 

MACH   NUMBER .69 
RUODER   Sn    <?.oV 
KICK  DURATION    T, A0 3&C 
TIME    TO    APPLY   AT,   .* * 
TIME    TO    RETURN AT, .2.3£ZT. 
AILERON     £&cz£-& 

CONDITIONS' 

KICK    FL16HT   TESTS 

FL16HT 3^ 
RUN      93ZO 
TIP   TANKS *<** 
ALTITUDE *4Wr 
O.A.T.   -//.<?'£ 

-4 

1,000 

R.8L. 
STAB. 
SHEAR 
Z./9S. 

*" -7> 

L3M 



F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER .C9 
RUDDER   in     *•*'* 
KICK  DURATION    T, /a &£?:. 
TIME    TO    APPLY    AT,   .2 3&T 
TIME    TO    RETURN  AT,. Z  3£Z 
AILERON  ^<^/«r<«> 

CONDITION 3Z" 

FLIGHT   3<T~ 
RUN       9320 
TIP   TANKS &r 
ALTITUDE *o,/7»'*r 
O.A.T.-/X< ** 

U 
^ 

An, 

V -i 

10 
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p 0 

-5 
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&£&. 
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-t 
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t-t€C 
Figure 51 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER .6? 
RUDDER   in   Z.3mR 
KICK  DURATION    T,  L& 3£*. 
TIME    TO   APPLY   AT, . Z <*£<:. 
TIME    TO    RETURN AT, .2 3£Z 
AILERON    Lotrtte 

CONDITION 2" 

FLIGHT  33 
RUN  415 4 
TIP   TANKS orr 
ALTITUDE 20,060 rr 
O.A.T ~/ZScC 
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Figure 52 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER . 69 
RUDOER    in    2*3'*. 
KICK  DURATION    T, /Z ore. 
TIME    TO   APPLY   AT, ..Z*^ 
TIME    TO    RETURN  AT, 2 <3ez. 
AILERON    tOdTGC* 

TION 1Z 

FLIGHT  33 
RUN    <N54 
TIP   TANKS <><**• 
ALTITUDE taotcrr 
O.A.T. -/^^*C 
Vt    3SS.£ AfS*/ 

-4 

1,000 

R.8L 
STAB. 
SHEAR 
Z0S. 

-1,000 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER.C9 
RUDDER    Sn   Z.3°* 
KICK  DURATION    T, /*  **^ 
TIME    TO   APPLY   AT, .2 see. 
TIME    TO    RETURN tXt. Z J£Z. 
AILERON   LOCtf^o 

CONDITION 1Z 

FLIGHT   33 
RUN  ^154 
TIP   TANKS o" 
ALTITUDE   £4<>6o^r 
O.A.T. -/^5 °C 

1 

J. 
-t 

0 1 1 I j 1 4 

AFTR-67U3 

t-SEC 

Figure 5h 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER*? 
RUDOER    Sn    S.Z 0<C 
KICK  DURATION    T,  .?#<&:. 
TIME    TO   APPLY   AT,   . 2 3£T. 
TIME   TO    RETURN  AT,   ./ 5*2; 
AILERON   /.ornra 

CONDITION Y 

FLIGHT   35 

RUN   ?3I3 
TIP   TANKS «w 
ALTITUDE <2<Z0'o <** 
O.A.T. -//.c^r 
vt     3SZ? S7*>M 
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0 i 1 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER .49 
RUDDER    in   £2°<e 
KICK  DURATION    T,   -7 &£<r. 
TIME    TO    APPLY    AT,  .2S£f 
TIME    TO    RETURN  AT,./   *f<T. 
AILERON   <LOC*:£-0 

CONDITION "Z 

FLIGHT   35 
RUN      J3I3 
TIP   TANKS wr 
ALTITUDE -2^ OtOf/' 
O.A.T. -//*ot: 

-4 

1,000 

R.8L. 
STAB. 
SHEAR 

<*s. 

-1,000 

•«, -,_ 
^•*«» ^_ 

"' 

R 5*-4EAR 

L  5f^AR 

20,000 

R.SL. 
STAB. 
BM 

0  * 

-20,000 

s-,._-/ ^^^^f^"^-"-^ 
R BM 
L BM 

AFTR-67U3 

B 
t - SEC. 

Figure 56 
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I 
F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER. ^ 
RUDDER   in   SZ*^ 
KICK  DURATION    T,   -7 3£Zr. 
TIME    TO   APPLY   AT,  .Z 3&r. 
TIME    TO    RETURN  AT,,/   cSfir. 
AILERON   /LG<r/r£& 

CONDITION X 

FLIGHT   35 
RUN     3313 
TIP   TANKS *3**" 
ALTITUDE ** *"0 
O.A.T.  -/U'c- 

An 
3- 

-I 

10 

p 0 

^vs; /s«r: -5 

-10 

e 
\J 

r~> 

4 0 

-2 
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5. 0 

-1 
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s~\ 

s\ A / 
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\ <s 
\ /^ 

/ \y V. f 

0 1 1 1 1 s 4 
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Figure 57 
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F 80 A    RUDDER    KICK    FLIGHT   XESTS 

MACH   NUMBER .S9 

RUDDER    Sn   <*** 
KICK  DURATION    T, /•/ <*£<T. 
TIME    TO   APPLY    AT,    Z, *& 
TIME    TO    RETURN  AT, . & *&• 
AILERON £o<:*Z€-0 

CONDITION 2T 

FLIGHT  JS 
RUN ?/« 
TIP   TANKS £/W>ry 
ALTITUDE 24/00 T 
O.A.T. -/AfC 
V§   3o3*f/e*' 

X* 

10 

f A.      0 

-10 

\ 

\ s~\ 

\ I r     > 

\ J \ / 

\ J \ J 
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30,000 

1,000 

FBM 
S/X-JC^S.     0 
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44S. 
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/ 

V 

\l 
\\ 
/ 

• 

1 \ 1 
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1 v 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER.57 

RUDDER    in   *.SY 
KICK  DURATION    T, /./J&C. 
TIME    TO   APPLY   AT,   -7,3«r 
TIME    TO    RETURN  AT, . 2 3&1 
AILERON £oc£r&£> 

FLIGHT  36 
RUN     9**Z 
TIP   TANKS e#*>r/ 
ALTITUDE j30,/oo<*r 
O.A.T. -//S'C 

^     o 

-4 

•1 CON01 (T>ON izr 

/ \ 

/ \ / 

r> 

\ 

\ / 

\ 

\ >J 

1,000 

R.SL. 
STAB. 
SHEAR 
A0S. 

-1,000 

20,000 

R.SL. 
STAB.        0 
BM 

-20,000 

-IS 

<• «• t >«"-"v 

>» v. 
 ; 

AFTR-67U3 

2 
t - SEC. 

Figure 59 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER. <T9 
RUDDER    in   <?.£'£ 
KICK  DURATION    T, //^tf2T 
TIME    TO   APPLY   AT, ,2S*C 
TIME    TO    RETURN  L1%.Z6^C 
AILERON   £.OCAfG£> 

CONDITION VL 

FLIGHT   3G 
RUN    97V-J2, 
TIP   TANKS £*A&>r/ 
ALTITUDE tV/oe^r 
O.A.T  -M<S"C 

^ 

&£•<$. 

-t 

~       •» *^ ——— ———— T>i i ——— ^——— 

AFTR-671J3 

-1 t 
t-te& 

Figure 60 
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F 80 A     RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER   ^9 

RUDDER    Sn      3.0** 
KICK  DURATION    T, // 3&z. 
TIME   *T0   APPLY   AT, .2 Z£C 
TIME    TO    RETURN  AT,.2 *&> 
AILERON £&:*:€£> 

CONDITION TZZ 

FLIGHT   3<S 

RUN      97** 
TIP   TANKS^KVX 
ALTITUDE JLQ/70 /*r 

O.A.T. -//Z *C> 
Vf   S0<?A7/°S 

t 

A. 0 

-10 

30,000 

1,000 

FBM 
//*-£*$.     0 

F3 

-1,000 

-30,000 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER.&9 
RUDDER   in   Sc^ 
KICK  DURATION    T, //3&Z 
TIME    TO   APPLY   AT,  , 2 3&Z 
TIME    TO    RETURN AT, . Z >S*£. 
AILERON LOCXet? 

TION 1ZZ" 

FLIGHT 
RUN   9/fi+ 
TIP   TANKS ^A^r/ 
ALTITUDE ZQ/r0**r 
O.A.T -//2*e 
V, SO*-****' 

^ 

&£&. 

-4 

1,000 

R.ftL. 
STAB. 
SHEAR 
zas. 

-1,000 

20,000 

R.SL. 
STAB.        0 
8M 

-20,000 

~^*^   ^ * 
-^ „^ 

•»«•»«• ^ *• 

0 1 i » | ! 4 

AFTR-67ll3 

t - SEC. 
Figure 62 
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J 
F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH    NUMBER .<T9 
RUDDER    in   3-O'X 
KICK  DURATION    T, // sec 
TIME    TO   APPLY   AT, . Z S£Z. 
TIME    TO    RETURN  LTt.£S£Z. 
AILERON LOCJC<£~& 

CONDITION  ~ZT 

FLIGHT   33 
RUN    97** 
TIP   TANKS £A1A>T/ 
ALTITUDE JLO, '7**** 
O.A.T. -//.2*C 

\- 

u. 

4^ 

f 

I 

0 

-I 

10 

p 0 

^r^./Cs^r. 
-6 

-10 

2 

4 0 

&£&. 
-2 
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K 0 

&£&. 
-2 

0 1 1 I 1 I 4 
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Figure 63 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH    NUMBER . S9 
RUDDER   in    £>**<* 
KICK  DURATION    T,   . 8 3*c 
TIME    TO    APPLY   AT,  , 2 3^c 
TIME    TO    RETURN  AT,. ' ***• 
AILERON   tocAce-a 

CONDITION SI 

FLIOHT 38 
RUN   974T 
TIP   TANKS ^A*0?/ 

ALTITUDE JL0, C3S /vT 
O.A.T. -//.••tf 

\ 

-10 

30,000 

1,000 

FBM 
///.-{.as. 

F8 
Z03. 

-1,000 

-90,000 

/I 
/l 

/! 
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\\ /,' ->. \ 
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\J V ,/ s V / 
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Figure 6U 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER .&9 
RUDDER   S* 3.*** 
KICK   DURATION    T,  .G5&C. 
TIME    TO   APPLY   AT, .2 ***• 
TIME    TO    RETURN  ATt ./3&Z 
AILERON   £OC£r£~£> 

TION TZT 

FLIGHT 36 
RUN if*? 
TIP   TANKS &#W/ 
ALTITUOE  teoasrr 
O.A.T.  -//C°C 

-4 

1,000 

R.8L. 
STAB. 
SHEAR 
44S. 

-1,000 

20,000 

l      1 ,   1 •* 

*»- — •» 

R.SL. 
STAB. 
BM 

-20,000 

/«5 

IS 

^ "• •" ^M 

<" _-** «•» — 

0 1 1 » 1 I 4 
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Figure 65 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER .S~9 
RUODER   in   S,^0/L 
KICK  DURATION    T,  . 3 s&: 
TIME    TO   APPLY   AT,    2S&C 
TIME    TO    RETURN  AT, .*&** 
AILERON    £OC/e£0 

CONDITION 3ZZ" 

FLIGHT  38 
RUN       9&7 
TIP   TANKS £Af/>r/ 
ALTITUDE Z0, o3S z5"/* 
O.A.T. ~//£cC 

An 

t 
* 

i 

o 

-i 

10 

P    o 
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-1 0 1 1 I j } 4 
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Figure 66 
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I 
F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH    NUMBERS? 

RUDDER   in   J.^4/€ 
KICK  DURATION    T, /. S S£Z. 
TIME    TO   APPLY   AT, . 2 3& 
TIME    TO    RETURN AT, . Z s*e. 
AILERON  £oc*:tu> 

CONDITION VX 

FLIOHT 30 
RUN 9740 
TIP   TANKS £-/HP7y 
ALTITUDE /9t94/^r 
0. A.T. -y/2mc 
Vt   303.7 #10/ 
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F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH    NUMBER.^? 
RUDDER    Sn    f,*'/e 
KICK  DURATION    T, /.<T3£<r. 
TIME    TO   APPLY   AT, .2 3*c 
TIME    TO    RETURN  AT,   2 3£Z. 
AILERON Z oc/f&£> 

CONDTION -ZT. 

FLIGHT   38 
RUN    97*0 
TIP   TANKS ^v**W 
ALTITUDE /9. 967 *r 
O.A.T -/*^ 1T 
V,   3o3.7M#t 

-4 

'.V 

0 
R.dL. 

^^^5^« STAB. 
SHEAR 
Z^5. 

* 

— i o 

/«5 

20,000 

R.aL. 
STAB.        0 
BN 

//Y.-ZJ3S. 
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AFTR-67U3 

t - SEC. 

Figure 68 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER .^9 
RU00ER   in    3.4*& 
KICK  OURATION    T,  /.£•&&:. 
TIME    TO    APPLY   AT, .^JKT 
TIME    TO    RETURN  AT,. Z J£Z. 
AILERON £0CA?& 

CONDITION 327 

FLIGHT   38 
RUN     97<& 
TIP   TANKS e/rt'r/ 
ALTITUDE /5?9<7>=r 
0.k.X-//Z°C 
V.   S*3 7/fcW*' 

An 

9 
* 

i 

0 

-I 

-t 
0 1 1 I j 1 4 

AFTR-67U3 

t-sea 
Figure 69 
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I 
F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER   ^9 
RUDDER   in   +•*'* 
KICK  DURATION    T, /./**:. 
TIME    TO    APPLY    AT,   .2*£Z. 
TIME    TO    RETURN  AT, ,/sfc 
AILERON  6CHKC0 

CONDITION  TZZT 

FLIGHT 33 
RUN    973? 
TIP   TANKS //*/* J*&££ 

ALTITUDE £0, yjo ^f 
O.A.T.  ~//Z *C 

r  ? t— 
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F 80 A    RUDDER    KICK    FLIGHT    TESTS 

MACH   NUMBER-^ 
RUDDER   in   *+* 
KICK   DURATION    T, /.'«** 
TIME    TO   APPLY   AT, .* **c 
TIME   TO   RETURN ATt./*«r 
AILERON    £O&££0 

LON JZZI 

FLIGHT   S3 

RUN    *W 
TIP   TANKS VAimtL 
ALTITUDE *o.'3o*r 
O.A.T. ~//.Z°C 
V.    3O3/U0V 

Ji 0 

0£&. 

-4 

,000 

R.8L 
STAB. 0 
SHEAR 

^^5. 

-1,000 

20,000 

R.8L 
STAB.        0 
BM 

-20,000 

^ •" " 
^^m •*' *^N 

**   J2- 

0 1 1 » 1 4 
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t - SEC. 
Figure 71 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH    NUMBER -S9 

RUDDER   in   *<*% 
KICK  DURATION    T, /./S£Z 
TIME    TO   APPLY   AT,  .^ j&c 
TIME   TO    RETURN AT, ./3£C 
AILERON  loe^ez? 

CONDITION  ZZT 

FLIGHT  33 
RUN 97JJ 
TIP   TANKS ///ftSffitt 
ALTITUDE ZO,/3ofr 
O.A.T. -M£*C 

An. 
» 

i 

o 

-i 

"^^ 
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P o 
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•iJ. 

L 0 

0&S. 
-t 
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Figure 72 
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F 80 A    RUDDER     KICK    FLIGHT   TESTS 

MACH   NUMBER . S3 
RUDDER    Sn   ^'^ 
KICK   DURATION    T, /'3 s£*. 
TIME    TO   APPLY   AT,   . Z 3& 
TIME    TO    RETURN  ATt . / *VK 
AILERON   £&£**£> 

CONDITION  3ZH 

FLIGHT  <3S 
RUN   a**r 
TIP   TANKS /VMS Sfi.1 
ALTITUDE   /2 99o*r 
O.A.T.   -//<*•'£ 

i 
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/L 0 
&£&. /St*. 

-10 

/ 

/ ^ 

30,000 

AFTR-67U3 

-30,000 

/*&** 

•/T5 

• • »y^^— 



F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER .S3 
RUDDER    in    *»5"VC 
KICK   DURATION    T,  /J>J"*2r. 
TIME    TO   APPLY   AT,    z 3&T. 
TIME    TO    RETURN AT, . /^<r 
AILERON   <r^>£>5*2? 

TION ~tt 

FLIGHT   33 
RUN       9/3S- 
TIP   TANKS Mter/ne/ci. 
ALTITUDE   /9,990 
O.A.T. ~-/A*°C 

J3 

-4 

1,000 

R.ftL. 
STAB. 
SHEAR 

-1,000 

20,000 

^__ •• —^«—^ ^ •  ~ ^J*^^^. 7^^^^^^^ 0   •*?= 

R.SL. 
STAB. 
BM 

/<9 
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• ** — ^ ^ - » 
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Figure 7U 
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J 
F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER •<?& 
RUDDER    in   SS'J^ 
KICK  DURATION    T, /3 J&T. 
TIME    TO   APPLY   AT,  . * «*« 
TIME    TO    RETURN AT, ./<*«: 
AILERON to<z<&& 

CONDITION HE 

FLIGHT   30 
RUN      973f 
TIP   TANKS At**- ^e/tt 

ALTITUDE /Zf&sr 
O.A.T. -//o"*: 

4v 
0        *t 

1 

I 

0 

-I 

10 

P    o 

-5 

-10 

< 

-2 

5. 

AFTR-67U3 
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< ) 1 I i i 4 I 
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Figure 75 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER . *9 
RUODER   in  3.&V 
KICK  DURATION    T, /a ^£^. 
TIME    TO   APPLY    AT, . 2 Us 
TIME    TO    RETURN AT, ./    S*^ 
AILERON  *7av<r& *A/r/ <&*kX. 

CONDITION  T7TTT 

FLIGHT   35 
RUN     9 31^ 
TIP   TANKS €>^xr 
ALTITUDE  '297*^* 
O.A.T. -/Z.t'C 

\ 

10 

SL       0 

-10 

S# 
30,000 

AFTR-67li3 

FBM 
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F 80 A    RUDOER    KICK    FLIGHT    TESTS 

MACH   NUMBER   . S9 
RUDOER    in       3>.&V 
KICK  DURATION    T, /a j£-<? 
TIME    TO   APPLY   AT,   .Z3£* 
TIME    TO    RETURN  AT, ./   *^ 
AILERON  *f*vir^ /9AS7y ^o^d. 

CONDJIION YEL 

FLIGHT   35 
RUN      3311 
TIP   TANKS 0^*" 
ALTITUDE /« 9?*^* 
O.A.T. ~/*2 *r 

-4 

1,000 

RSL. 
STAB. 
SHEAR 

-1,000 

20,000 

R.8L 
STAB.        0 
BM 

/Af-Z0S. 

-20,000 

*-*^l-»--^—^i^- —i    ^**^'r^—-^--^-st 
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F 80 A    RUDDER    KICK    FLIGHT   TESTS 

MACH   NUMBER . S9 

RUDDER    in     rSU 
KICK  DURATION    T, /to 3*e. 
TIME    TO   APPLY   AT, .2* sec 
TIME    TO    RETURN AT, ./ ^^ 
AILERON   /woiJfO &sr/  &cxx. 

CONDITION  1ZZZZ 

FL13HT   3^ 
RUN    3 311 
TIP   TANKS 0<*f 
ALTITUDE /%97o**r 
O.A.T  -/Z2°£ 
V.    30*/ s>40/ 

\ 

-t 
0 1 1 I I 1 4 

AFTR-67U3 

t-sca 
Figure 78 
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I F 80 A    RUDDER     KICK    FLIGHT    TESTS 

MACH   NUMBER   .^r 
RUDDER   in   &** 
KICK  DURATION    T,  /.2 3*Z 
TIME    TO   APPLY   AT,  .ZS**. 
TIME    TO    RETURN  ATt. ^ ^^. 
AILERON At0tif4? #//?/ s&att 

CONDITIONED 

FLIGHT 37 
RUN 948? 
TIP   TANKS e^r 
ALTITUDE zq/fs-rr 
O.A.T. -//./ *C 
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F 80 A    RUDDER    KICK    FLIGHT    TESTS 

MACH   NUMBER     .*? 
RUDDER    **    xT'Z 
KICK  DURATION    T,      /.£ 3£C 
TIME    TO   APPLY    AT,     .z SSC. 
TIME    TO    RETURN  AT,   .& 3£<C. 
AILERON    A70r/T0    *£T/   *0££ 

FLIGHT    ^7 
RUN       7C&9 
TIP   TANKS     Off 
ALTITUDE     <20. /9^ 
O.A.T.    -//./'C 

303 A?f# 

J3 
£>£&. 

-4 

1,000 

R.4L. 
STAB. 
SHEAR 

/L&5. 

-1,000 

20,000 

R.8L. 
STAB.        0 
BM 

-20,000 

<s-~ 
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F 80 A    RUDDER    KICK   FLIGHT   TESTS 

MACH   NUMBER.^? FLIGHT   37 
RUDDER   Sn   S'L •N    96*1 
KICK  DURATION    T, /2 **<T. TIP   TANKS 0*F 
TIME    TO   APPLY   AT, . 2 *& ALTITUDE 2>°, #*** 
TIME    TO    RETURN  AT, . 2 <*££> 0. A.T. -MS *C 
AILERON    /»?0&-0   */*r/   £*£t Vt   3o3 MM 

CONDITION unr 

L 
&T6. 

-8 

AFTR-67U3 
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0 

*< ) 1 1 I • I 4 
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Figure 81 
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F-80A   STEADY    SIDESLIP FLIGHT TESTS 

MACH   NUMBER .398 

ALTITUDE    20225   FT 

V,   204.5 MPH 

CONDITION 

FLIGHTS     36 8 37 

O.A.T -I0.8*C 

TIP   TANKS   OFF 

• 

d w 
?   0 

-4 

-8 

q 

• 1 j -4f- 1 • '  

So i     0 
>^v 

-2 

-o- -f* =6 

'«MP 

d 
UJ a 
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-2 
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Figttre 82 
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F-80A   STEADY   SIDESLIP   FLIGHT  TESTS 
, 

MACH   NUMBER .398 

ALTITUDE   20225 FT. 

-I 
i 

a. 

g    20000 

Ve 204.5  MPH 

RS 

FLIGHTS    36 a 37 

O.AT.  -I0.8°C. 

TIP   TANKS   OFF 

CONDITION    JX 

--LS 

RBM      --LBM 

-30000 

AFTR. -671*3 

V 
- !Z 
*. 

• 

. •*. 1 



F-80A    STEADY    SIDESLIP   FLIGHT   TESTS 

MACH   NUMBER   .588 

ALTITUDE   20105 FT. 

Ve  302.5  MPH 

FLIGHTS    36,37,8 38 

O.A.T. -11.4*0 

a 

CONDITION    X 

A TIP  TANKS   ON _OTiP_TANKS   OFF. 

4< 

-4 

-8 

2 r 
© w 
«?   o 

7 

: 

• 

1 

__ j  

! 

• 

1 
t 

! 
• 

1 
i 

...    ! ... 

•    • 

  — 

""1-  " 

i 
1 
j 

"    •" 

! 

- 

...    __\ 

j 
i 

I 

i 

i 
i 

. 

i 

1 
, 1 

o e 1—o^o——O-Q— 

 L i .  

6 
ui o 

j 

AFTR-67)'3 

*-"  • 



L 

-• 

F-80A   STEADY   SIDESLIP  FLIGHT TESTS 

MACH   NUMBER   .588 

ALTITUDE   20105  FT 

Ve  302.5 MPH 

FLIGHTS   36,37 6 38 

O.A.T.  -II.4°C. 

OD 

CC 

00 

CO 
-I 

OD 
oe 

500 

0 

-500 

-1000 

20000 

10000 

0 

•10 000 

-200001 

CONDITION    X 

— RS       --LS     OTIP   TANKS   OFF A TIP   TANKS   ON 

—   o —j3=: 
i        i 

oi  o  ! o-o' 

RBM     --LBM 

 -o—<^^r ^ =^*<)- 
.—-P- _ ,-o~ ̂ o- ;^cr^ 

 (. 

30 000 

1000 

— FBM       --FS 

! 

z     co 

OB        U. u. 

-1000 

- 30 000 

1 
i           i 

• 

:               :                                               I 

1 
1 

: 

!                           ; 

^^^^^-^c 
^""^. 

i          .                                i 

1                     .                     i 

1 

1          1                     i 

'               i 

-6 

AFTR-67k3 

0 
^3 ~ DEG. 
Figure 05 
- 131 - 

2 6 



F-80A   STEADY    SIDESLIP  FLIGHT   TESTS 

MACH    NUMBER   .687 

ALTITUDE    20075   FT. 

Vc   363.5  MPH 

FLIGHTS    36 8 37 

O.A.T.  -I0.8#C 

TIP   TANKS   OFF 

CONDITION   XT 

8 

o 
UJ 
Q 

^ * 

8 

2 
o 
UJ o 
4* 

2  
i 

ui o 

-2 

1                                                                                                                            ; 
i 

1 
1 

i 

AFTR-67U 

0 

^~ DEG 
Figure 86 
- 132 - 

6 

« 

T^— 



F-80A     STEADY    SIDESLIP   FLIGHT   TESTS 

MACH    NUMBER .687 

ALTITUDE   20075 FT. 

Ve   353.5  MPH 

FLIGHTS   36 a 37 

O.A.T. -10.8 *C. 

TIP   TANKS   OFF 

CONDITION   XT 

-i 

<S 

</> 
CD 
-I 

500 

-500 

-1000 

20000 

10000 

0 

RS - -LS 

-6-^T--' -O -fr- -fr-fcrfr^33 

RBM     - - LBM 

«,   -I0000u 

1 
oc  -20000 

— FBI*     --FS 

AFTR-67L3 


	0002
	0003
	0004
	0005
	0006
	0007
	0008
	0009
	0010
	0011
	0012
	0013
	0014
	0015
	0016
	0017
	0018
	0019
	0020
	0021
	0022
	0023
	0024
	0025
	0026
	0027
	0028
	0029
	0030
	0031
	0032
	0033
	0034
	0035
	0036
	0037
	0038
	0039
	0040
	0041
	0042
	0043
	0044
	0045
	0046
	0047
	0048
	0049
	0050
	0051
	0052
	0053
	0054
	0055
	0056
	0057
	0058
	0059
	0060
	0061
	0062
	0063
	0064
	0065
	0066
	0067
	0068
	0069
	0070
	0071
	0072
	0073
	0074
	0075
	0076
	0077
	0078
	0079
	0080
	0081
	0082
	0083
	0084
	0085
	0086
	0087
	0088
	0089
	0090
	0091
	0092
	0093
	0094
	0095
	0096
	0097
	0098
	0099
	0100
	0101
	0102
	0103
	0104
	0105
	0106
	0107
	0108
	0109
	0110
	0111
	0112
	0113
	0114
	0115
	0116
	0117



